REMARKS 

By the present amendment, claims 1 to 8 are pending in the application. 
Claim 1 is the only independent claim. 
Support For Claim Amendments 
Claim 1 

Support for the lower limit of Si being 0.54% may be found in the 
specification, e.g., at Table 1, page 30, where Example C-l contains 0.54% Si which is the 
lowest Si amount in the Examples of the invention. 

Support for the upper limit of Si being 0.65% may be found in the 
specification at page 10, line 22. 

Support for the microstructure being "bainite or bainitic ferrite as a main 
phase" may be found in the specification, e.g., at page 18, lines 6 to 8. 

Support for the yield ratio being "more than" 0.64 may be found in the 
specification, e.g., at page 13, lines 30 to 34 which discloses that the yield ratio is preferably 
more than 0.64. 

Support for the limitation directed to the "maximum value of CTS" may be 
found in the specification, e.g., at page 15, lines 19 to 27. 
$103 

Claims 1 to 4 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Japan No. 2001-226741 to Kawabe. 

Claims 5 to 8 were rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Japan No. 2001-226741 to Kawabe in view of Marder, Vol. 20 of ASM Handbook 
(1997), pages 1 to 10. 

These rejections, as applied to the amended claims, are respectfully traversed. 
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The Present Invention 

A main object of the present invention is to provide a steel sheet for a frame of 
an automobile having good spot weldability. The frame parts absorb impact at the time of 
collision and thereby function to protect the passengers. If the spot weld zone is not 
sufficient in strength, i.e., lowering CTS under a cross-joint tensile test caused by occurrence 
of expulsion and surface flash, at the time of collision, a sufficient collision energy absorption 
performance will not be able to be obtained. 

If a high strength steel sheet is used, it is difficult to control current because of 
lowering expulsion and surface flash current. The contact area of the interface of the steel 
sheet is small and the current density is large at the time of the initial stage of the welding 
when strength is increased, as discussed in the attached High-Ten Handbook , pi 09 (published 
Japan Iron and Steel Association & Automobile Material Technical Research Group, 2008). 
In particular, regarding spot weldability, with a high-strength steel sheet, the weld zone 
strength falls. If welding by a welding current of the expulsion and surface flash region, the 
weld zone strength will remarkably drop or fluctuate. This problem is becoming a factor 
blocking expansion of the high-strength steel sheet market. 

The present invention discovered the following for improving spot weldability 
caused by the expulsion and surface flash at the welding portions: 

1) Controlling the steel sheet composition by coexisting a high Si 
content, which conventionally was considered to deteriorate weldability, with 
Ti, Nb, Mo and B in appropriate contents for increasing TSS and CTS even 
in the region of occurrence of expulsion and surface flash. 

2) Specific amounts in the relationship among Ti, Nb, Mo and B, and 

Si, Mn. 

3) It is necessary to satisfy the equation: Ti, Nb, Mo and B as 

1.1 < 14 x Ti (%) + 20 x Nb (%) + 3xMo (%) + 300 x B (%) < 3.7, along 
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with the specific amount of Si for improving weldability. Further, 
it is necessary to gently control a hardness distribution at nugget 
and HAZ portions. 

As a result, the present invention can achieve the maximum value of CTS 
when welding test pieces by a welding current of CE 10 times as "1", the maximum value of 
CTS when welding by a welding current of the region of occurrence of expulsion and surface 
flash: (CE + 1 .5) KA is made 0.8 or more. 

Experimental data: Fig. 1 attached hereto relates to spot weldability. 
Regarding the hot-rolled Steel Nos. E-l and E-2, Fig. 1 shows the value of CTS [@ CE + 1.5] 
/ CTS mn [@ CE]. "CTS min [@ CE]" is the minimum value of CTS when welding is 
carried out 10 times with a welding current of CE just before occurrence of expulsion and 
surface flash, and divided by "CTS min [@ CE]" with each CTS when welding carried out 10 
times with welding current of [CE + 1 .5] kA at which expulsion and surface flash occurs. 

No. E-l Steel contains Ti, Nb, Mo and B simultaneously and has a small CTS 
deviation in a welding current of [CE + 1 .5] kA, and CTS [@ CE + 1 .5] / CTS min [@ CE] is 
more than 0.9. On the other hand, No. E-2 Steel does not contain Ti, Nb, Mo and B and has 
large deviation in welding current of [CE + 1 .5] kA, and CTS [@ CE + 1 .5] / CTS min [@ 
CE] is less than 0.7, which has lower strength at the welded portion. In addition, No. E-2 
Steel has about a 20% lowering of the value of strength at spot welding portions less than 0.8. 
On the other hand, No. E-l Steel (present invention) has 0% lowering of the value of strength 
at spot welding portions less than 0.8. 
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Patentability 

Japan No. 2001-226741 (« JP '741") 

The technology disclosed in JP 6 741 relates to a high strength cold rolled steel 
sheet excellent in strength flanging workability having tensile strength of more than 780 
MPa, where the steel sheet contains: C: 0.05 - 0.15%, Si: 0.05 - 0.50%, Mn: 2.5 - 3.5%, P 
< 0.02%, S < 0.0035%, Al < 0.1%, Ti: more than 0.001% and less than 0.05%, Nb: 0.005 - 
0.08%, and optionally contains one or more of Cr, Cu, Ni, Mo, V, Zr, B, Ca, REM, and a 
balance of Fe and unavoidable impurities, and having a structure of fine bainite with an 
average grain size of 5 jim or less as the main phase. 

However, the present invention contains the restricted amount of Si: 0.54 to 
0.65%, which is co-present with predetermined amounts of Mn and Ti, Nb, Mo and B, i.e., 
Ti: 0.01 to 0.055%, Nb: 0.012 to 0.055, Mo: 0.07 to 0.55% and B: 0.0005 to 0.0040% 
simultaneously for achieving the required yield ratio, ductility and spot weldability. 

On the other hand, JP '741 contains Si: 0.05 - 0.50%, preferably 0.10 - 
0.30%, and the Si content in Table 1 is 0.1 1 - 0.22%, which is not a high Si content of the 
present invention in a high strength steel. In this comparison, the present invention is a 
different steel from the steel disclosed or suggested in JP '741 in the point of the Si content. 

Further, JP '741 contains Mn, Ti and Nb as an indispensable elements, and 
Mo and B as an optional elements which are not shown in Examples. On the other hand, the 
present invention contains a high Si content co-present with predetermined amounts of Mn 
and Ti, Nb, Mo and B, i.e., Ti: 0.01 to 0.055%, Nb: 0.012 to 0.055%, Mo: 0.07 to 0.55% 
and B: 0.0005 to 0.0040% simultaneously. 

In addition, JP '741 does not disclose or suggest a characteristic feature of spot 
weldability, the maximum value of CTS when welding test pieces by a welding current of CE 
10 times as "1", the maximum value of CTS when welding by a welding current in the region 
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of occurrence of expulsion and surface flash: (CE + 1.5) KA is made 0.8 or more. JP '741 
does not disclose or suggest a spot weldability as shown in the attached Fig. 1 . 

Therefore, the present invention is very different from the technology 
disclosed or suggested in JP '741. 
Marder 

Marder only discloses the common knowledge of hot dip coating. Marder 
does not disclose or suggest characteristic features of the relationship between the steel 
composition of the base steel sheet and spot weldability. 

It is therefore submitted that amended independent claim 1 , and all claims 
dependent thereon, are patentable over JP '741 alone or in view of Marder. 
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CONCLUSION 



It is submitted that in view of the present amendment and foregoing remarks, 



the application is now in condition for allowance. It is therefore respectfully requested that 
the application, as amended, be allowed and passed for issue. 



Dated: June 5, 2009 

KENYON & KENYON LLP 
One Broadway 
New York, NY 10004 
Telephone No. (212) 425-7200 
Facsimile No. (212) 425-5288 
CUSTOMER NO. 26646 



Respectfully submitted, 



KENYON & KENYON LLP 




John J. Kelly, Jr. 
Reg. No. 29,182 
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As shown in Fig. 3.2-2, it is reported that welding current for forming nugget lowers in 
order of mild steel sheet (JSC270E), dual-phase steel sheet (JSC590Y) and TRIP steel 
sheet (590TRIP), and an appropriate current range is different in accordance with a kind 
of High-Ten. In case of High-Ten, although various alloying element are added to increase 
strength, the resistibility value is increased in accordance with the additional amount of 
these alloying elements. Further, the increased current density is affected by a small 
contact area of the interface of the steel sheet at the time of initial stage of welding. 



